Early increase of Nox4 NADPH oxidase and superoxide generation following endothelin-1-induced stroke in conscious rats.
Oxidative stress contributes to the progression of brain injury following ischemic stroke and reperfusion. NADPH oxidase is a well-established source of superoxide in vascular disease, but its contribution to tissue injury following ischemic stroke has yet to be fully elucidated. Here we show the spatiotemporal profile of NADPH oxidase subunits Nox2 and Nox4 and concurrent superoxide generation following stroke induced by middle cerebral artery constriction in conscious rats. Nox2 mRNA was progressively up-regulated in both the ipsilateral cortex and the striatum from 6 hr to 7 days poststroke and reperfusion. Nox4 mRNA was also up-regulated transiently in the cortex at 6 hr poststroke but returned to control levels after this time. In situ detection of superoxide generation with dihydroethidium fluorescence revealed an increase in superoxide within the ischemic core at 6 hr poststroke that was mostly colocalized with the neuronal marker NeuN. By 24 hr, this increase in superoxide production had spread to the boundary zone of the infarct, whereas it disappeared in the ischemic core as neuronal numbers declined. Subsequently, superoxide within the ischemic core again increased at 7 days and was mostly colocalized with the activated microglia/macrophage marker OX-42. Immunoreactivity to Nox2 followed the same spatiotemporal pattern as that of OX-42 immunostaining poststroke. Clearly, NADPH oxidase is an important mediator of oxidative stress and contributes to the progression of brain damage beyond the infarct core, via the activation of two catalytic subunits, Nox2 and Nox4. Selectively blocking these subunits might be useful for intervening in the progression of stroke brain injury.